Introduction {#sec1-1}
============

Musculoskeletal disorders (MSDs) affect a significant proportion of individuals from different segments of the society, especially those whose work require a significant amount of both physical and psychological efforts. According to the Global Burden of Disease (GBD) study 2017, the musculoskeletal conditions were considered as the second highest contributor to global disability. The same report suggested that the lower back pain is the single leading cause of disability globally.\[[@ref1][@ref2]\] Neck pain and low-back pain are major sources of morbidity and a major complain in family care settings in all countries and across all segments of the population. The burden of low-back pain is increasing, in low-income and middle-income countries, and affecting health system negatively by increasing healthcare-related costs.\[[@ref2]\]

Studies from around the globe found MSP to be highly prevalent among the general population. For example, the prevalence of MSP among Norwegians was found to be as high as 75--80%.\[[@ref3]\] Owing to the special lifestyle of health workers and students in health colleges, some authors have attempted to study MSP in these populations. In one study, 35--45% of doctors, nurses, and midwives were found to suffer from neck, shoulder, and upper back pains.\[[@ref4]\] In another study, the prevalence was 50--93% among dental personnel, with the shoulder being the most frequently painful area.\[[@ref5][@ref6]\]

In the literature, studies on college students have reported various estimations of the MSP prevalence, with different degrees of severity.\[[@ref7][@ref8]\] These variations could be explained by different populations and methodologies used in different studies. For example, the prevalence of MSP among medical students ranged from 45.7% to 65.1%.\[[@ref8]\] Among dental students, the prevalence was 48% for shoulder pain, 57% for lower back pain, and 64% for neck pain.\[[@ref6]\] Moreover, the prevalence of MSP was found to be high among non-medical students, such as music students (60.4% for neck pain and 38.2% for lower back pain)\[[@ref9]\] and X-ray technology students (37% in any part of the body).\[[@ref7]\] In the Kingdome of Saudi Arabia (KSA), the prevalence of MSP among students at University Hospitals in the central region was found to be 24.1%, 40.5%, 25.6% for neck, low-back, and shoulder pains, respectively.\[[@ref10]\]

Several factors have been cited to be significantly associated with the onset of MSP, such as specific body positions,\[[@ref11][@ref12]\] sports or working activities,\[[@ref5]\] repetitive frequent movement of body parts, and obesity.\[[@ref13][@ref14]\] Computer use for long durations was also found to be significantly correlated with MSP.\[[@ref15][@ref16]\] Other risk factors such as smoking, female gender, advanced age were not found to be associated with low-back pain, but with neck pain in some studies.\[[@ref17][@ref18]\] In addition to physical factors, psychological factors such as depression and psychosomatic symptoms have been also suggested as risk factors for MSP and associated with reduced quality of life.\[[@ref5]\]

Although some literature have documented the pattern and prevalence of MSP in Saudi Arabia, no previous study has been conducted in Jazan region.\[[@ref10]\] The aim of the present study is to measure the prevalence of neck, shoulder, and low-back pains and to detect the associated factors among a sample of medical students at Jazan university, Saudi Arabia.

Material and Methods {#sec1-2}
====================

Study, design population, and setting {#sec2-1}
-------------------------------------

This is an observational cross-sectional survey conducted among medical students of Jazan University. The faculty of medicine, Jazan University, was established in 2016 and located in Jazan town, southwest of KSA and 70 km from Yemen (south). The study included all medical students registered for the academic year 2017/2018, who were 18 years of age or above and accepted to take part in the study.

Sampling procedures {#sec2-2}
-------------------

The students sample for this study was calculated using statistical formula for cross-sectional survey design. The anticipated population proportion (p) of the sample is estimated to be 50% because it is the safest choice for (p) since the sample size required is largest when *P* = 50% and no previous study was conducted in Jazan University dealing with musculoskeletal pains (MSPs) among medical students. Other parameters included for sample size calculation included 95% CI, marginal error 5%, non-response rate of 20%. The final sample size was 480 students, who were selected using systematic random sampling from the different classes (from second year to sixth year).

Data collection and study instrument {#sec2-3}
------------------------------------

Self-administered questionnaire was used and distributed by the study team to the participants after stating the study aims and ensuring anonymity and confidentiality. Data collection process took place in the period between April and May, 2018. A standardized questionnaire was adopted and validated by previous studies.\[[@ref8][@ref10][@ref19][@ref20]\] The questionnaire asked about sociodemographic characteristics such as age, sex, exercise, caffeine consumption, smoking status, any history of trauma, depressive or psychosomatic symptoms, and specific questions pertaining to MSP in the neck, shoulders, and low-back areas.

Statistical analysis {#sec2-4}
--------------------

Data were analyzed using the Statistical Package of Social Sciences (SPSS) Version 20 (SPSS Inc., Chicago, IL). Data mining was conducted to check the completeness of responses and for coding errors. Categorical variables such as gender, smoking status, coffee consumption were presented as frequency and percentage, and continuous variables such as age were presented as mean and standard deviation (SD). To assess possible risk factors for MSP, bivariate analysis was conducted with the dependent variable being MSP in at least one body site at any time. Significant factors or factors with *P* value less than 0.1 were then analyzed using multivariate logistic regression analysis. Differences were considered statistically significant if *P* value was less than 0.05.

Ethical statement {#sec2-5}
-----------------

All participants were asked for their willingness to take part in the study and the objectives of the study were thoroughly explained to them at the beginning of the survey. Names and contact details were not included in the survey. The protocol has been approved by Jazan University Ethical Committee (approval number REC 39/9-S044).

Results {#sec1-3}
=======

Of the 480 college students recruited, 440 completed the questionnaires, with a response rate of 91.7.0%. Two hundred-twenty (50.0%) were males, with a mean age of 22.4 ± 1.6 years. Sociodemographic characteristics of the study population are described in [Table 1](#T1){ref-type="table"}. Regarding the year of study, students from both sexes were evenly distributed in preclinical years (i.e. before 4^th^ year) and clinical years. Thirty-nine (8.9%) of subjects had obesity grad-I (i.e. BMI = 25.0─29.9), 13 (3.0%) had obesity grade II (BMI = 35.0─39.9), and 7 (1.6%) had obesity grade III (BMI = 40 or more).

###### 

Sociodemographic characteristics of the study sample (*n*=440)

  Variable                        Male *n* (%)   Female *n* (%)   Total *n* (%)
  ------------------------------- -------------- ---------------- ---------------
  Age Groups                                                      
   18─23                          152 (69.0)     169 (76.8)       321 (73.0)
   24 and above                   68 (31.0)      51 (23.2)        119 (27.0)
  Year of study                                                   
   2^nd^                          45 (20.5)      43 (19.5)        88 (20.0)
   3^rd^                          44 (20.0)      45 (20.5)        89 (20.2)
   4^th^                          43 (19.5)      44 (20.0)        87 (19.8)
   5^th^                          44 (20.0)      44 (20.0)        88 (20.0)
   6^th^                          44 (20.0)      44 (20.0)        88 (20.0)
  BMI (Kg/m^2^)\*                                                 
   Under weight (\<18.5)          27 (12.3)      81 (36.8)        108 (24.5)
   Normal (18.5─24.9)             108 (49.1)     73 (33.2)        181 (41.1)
   Overweight (25.0─29.9)         49 (22.3)      42 (19.1)        91 (20.7)
   Obese class I (30.0─34.9)      24 (10.9)      15 (6.8)         39 (8.9)
   Obese class II (35.0─39.9)     6 (2.7)        7 (3.2)          13 (3.0)
   Obese class III (40 or more)   5 (2.3)        2 (0.9)          7 (1.6)

BMI: body mass index. The total percentages do not add up to 100 because of missed values

Behavioral characteristics of the study sample were examined and are shown in [Table 2](#T2){ref-type="table"}. There were 167 (38.0%) participants who reported that they exercised less than 1 h weekly and 88 (20.0%) exercised up to 2 h per day, and 103 (23.4%) never exercised. Regarding smoking status, only 7.3% were current smokers. The majority (56.6%) reported that they consumed less than three cups of coffee per week and 179 (40.4) consumed more than three cups of coffee per week. Most of study subjects used computer 1─2 h per day, followed by those who used computer 2─4 h per day. The usual study place for most of participants (44.3%) was both study table and sleeping bed. The vast majority of participants (60.2%) thought that they had depressive symptoms related to study and 44.8% reported psychosomatic symptoms in form of numbness, tingling, or weakness.

###### 

Behavioral characteristics of the study sample (*n*=440)

  Variable                                   Male *n* (%)   Female *n* (%)   Total *n* (%)
  ------------------------------------------ -------------- ---------------- ---------------
  Exercise duration per week (hours)                                         
   Less than 1                               66 (30.0)      101 (45.9)       167 (38.0)
   1─2                                       55 (25.0)      33 (15.0)        88 (20.0)
   2─3                                       20 (9.1)       6 (2.7)          26 (5.9)
   3─4                                       19 (8.6)       6 (2.7)          25 (5.7)
   \>4                                       25 (11.4)      6 (2.7)          31 (7.0)
   Never                                     35 (15.9)      68 (30.9)        103 (23.4)
  Smoking status                                                             
   Yes                                       27 (12.3)      5 (2.3)          32 (7.3)
   No                                        193 (87.7)     215 (97.7)       408 (92.7)
  Coffee consumption per week (cups)\*                                       
   \<3                                       136 (61.8)     113 (51.4)       249 (56.6)
   \>3                                       78 (35.5)      101 (45.9)       179 (40.7)
   Never                                     6 (2.7)        6 (2.7)          11 (2.7
  Duration of computer use per day (hours)                                   
   1─2                                       117 (53.2)     124 (56.4)       241 (54.8)
   2─4                                       60 (27.3)      43 (19.5)        103 (23.4)
   4─8                                       27 (12.3)      34 (15.5)        61 (13.9)
   \>8                                       13 (5.9)       16 (7.3)         29 (6.6)
   Never                                     0 (0.0)        3 (1.4)          3 (0.7)
  Usual place of study\*                                                     
   Study table                               49 (22.3)      0 (0.0)          81 (18.4)
   Bed                                       59 (26.8)      32 (14.5)        131 (29.8)
   Both                                      91 (41.4)      81 (18.4)        195 (44.3)
   Other                                                                     
  Perceived depressive symptoms                                              
   Yes                                       113 (51.4)     152 (69.1)       265 (60.2)
   No                                        107 (48.6)     68 (30.9)        175 (39.8)
  Perceived psychosomatic symptoms\*                                         
   Yes                                       60 (27.3)      105 (47.7)       165 (37.5)
   No                                        160 (72.7)     115 (52.3)       275 (62.5)

^a^Including swimming, horse riding, tennis, and a combination of different exercise types. ^b^In form of numbness, tingling, or weakness more than once daily in the past 7 days. \*The total percentages do not add up to 100 because of missed values

Prevalence of neck, shoulder, and low-back pain in the last week, the last year, and at any time is presented in [Table 3](#T3){ref-type="table"}. The overall prevalence of MSP was (53.5%; 95% CI: 49.2--58.4). Regarding neck pain, it was reported by 197 (44.8%) in the week prior to the study and 268 (60.9%) in the year prior to the study. Regarding shoulder pain, it was reported by 231 (52.5%) in the week prior to the study and 175 (39.8%) in the year prior to the study. Regarding low-back pain, it was reported by 147 (33.4%) in the week prior to the study and 270 (61.4%) in the year prior to the study.

###### 

Prevalence of MSPs among the study sample (*N*=440)

  MSP Body site        Prevalence during past week   Prevalence during past 12 months                
  -------------------- ----------------------------- ---------------------------------- ------------ -------------
  Neck pain            197 (44.8)                    (40.0-49.0)                        268 (60.9)   (56.0-65.0)
  Shoulder pain        147 (33.4)                    (29.0-38.0)                        175 (39.8)   (35.0-44.0)
  Low Back pain        231 (52.5)                    (47.0-57.0)                        270 (61.4)   (57.0-66.0)
  Overall prevalence   237 (53.5) (49.2-58.4)                                                        

Potential risk factors for MSP in at least one body site at any time were examined separately using bivariate analysis as shown in [Table 4](#T4){ref-type="table"}. History of trauma (OR = 2.59; 95% CI: 1.54--5.64), history of depressive symptoms (OR = 2.95, 95% CI: 1.54--5.64), and history of psychosomatic symptoms (OR = 3.77; 95% CI: 2.24--6.34) were found to be significantly correlated with MSP. The multivariate logistic regression analysis shows that these variables were significant independent risk factors for MSP. Participants who had history of trauma were 2.7 times more likely to suffer from MSP in any body area at any time (OR = 2.70; 95% CI: 1.36--5.36). Participants who reported depressive symptoms related to study were two times more likely to suffer from MSP (OR = 1.94; 95% CI: 1.03--3.66). Participants who reported psychosomatic symptoms were three times more likely to suffer from MSP (OR = 2.98; 95% CI: 1.71--5.18).

###### 

Evaluation of risk factors for MSP in at least one body site at any time by bivariate and multivariate logistic regression analyses

  Variable                            Unadjusted   Adjusted                               
  ----------------------------------- ------------ ----------- ------- ------ ----------- -------
  Sex                                                                                     
   Female                             1                                1                  
   Male                               1.33         0.65-1.52   0.44                       
  Year of study                                                                           
   Preclinical                        1                                1                  
   Clinical                           1.56         0.95-2.58   0.08                       
  Exercise                                                                                
   Not at all                         1                                1                  
   Occasional                         1.17         0.60-2.29   0.65                       
   Regular                            1.20         0.64-2.23   0.57                       
  Smoking                                                                                 
   No                                 1                                1                  
   Yes                                1.47         0.50-4.34   0.48                       
  Coffee                                                                                  
   \<3 cups/week                      1                                1                  
   \>3 cups/week                      0.65         0.40-1.08   0.10                       
  History of trauma                                                                       
   No                                 1                                1                  
   Yes                                2.59         1.54-5.64   0.001   2.70   1.36-5.36   0.004
  History of depressive symptoms                                                          
   No                                 1                                1                  
   Yes                                2.95         1.54-5.64   0.001   1.94   1.03-3.66   0.040
  History of psychosomatic symptoms                                                       
   No                                 1                                1                  
   Yes                                3.77         2.24-6.34   0.00    2.98   1.71-5.18   0.000

MSP: musculoskeletal pain; OR: odds ratio; CI: Confidence interval

Discussion {#sec1-4}
==========

The aim of this study was to investigate MSP in a sample of medical students in Jazan area in Saudi Arabia. Few studies have addressed prevalence of MSP in undergraduate medical students in Saudi Arabia.\[[@ref10]\] The results of the present study showed that the overall prevalence of MSP in any body area at any time was 83.0%. This finding was supported by a recent study conducted by Algarni *et al*., 2017, which was conducted among medical students in Central Saudi Arabia, and produced a prevalence of MSP (at least in one body site) of 85.3%.\[[@ref10]\]

When comparing our overall prevalence of MSP with international studies, we found that our estimate is rather very high. Alshagga, *et al*. 2013 in their study of MSP among Malaysian medical students reported that 45.7% and 65.1% of all students had at least one site of MSP in the past week and in the past year, respectively.\[[@ref8]\] Furthermore, our estimate is higher that the prevalence of MSP (40.1%) reported for Chinese Medical students\[[@ref20]\] and the Australian medical students (53.4%).\[[@ref21]\] Also, Kompal *et al*., 2017 reported a high prevalence of neck and low-back pain (54%) that occurred with regular frequency in medical students at Pakistan.\[[@ref22]\]

Our study results revealed that shoulder pain was reported the least compared to neck and low-back pain. Also, it is reported that low-back pain is more prevalent than neck pain. This pattern is documented by Hayes *et al*., 2009\[[@ref23]\] and Lorusso, *et al*., 2010 who concluded that low-back pain was more prevalent than shoulder and neck pain.\[[@ref7]\] Our study contradicts with Cho *et al*., 2003 who conducted study among Chinese high school students. They concluded that neck pain and shoulder pain (56%, 45%, respectively) was more reported as compared to low-back pain (37%).\[[@ref24]\]

Regarding the factors associated with MSP and in the in context of this study, there was no statistical significant association between academic year and MSP. This results is in contradiction with most literature which revealed that complaint of neck, shoulder, and low-back pain increases as the year of education increases and complaint was more in students studying in higher grades.\[[@ref8][@ref9][@ref10]\]

The present study did not find a significant association between gender and the MSP. Although this findings is in the same line of Alshagga, *et al*., 2013 and Algarni *et al*., 2017,\[[@ref8][@ref10]\] it is in contradiction with many published work.\[[@ref18][@ref25]\]

The significant association between MSP and history of trauma in our study was supported by Alshagga, *et al*., 2013, as they concluded that people who suffered from trauma to shoulder, neck, and back were in high risk to develop MSP.\[[@ref10]\] The insignificant association between other physical and clinical variables such as exercise, caffeine consumption, smoking, and computer use with MSP is in contrast a group of studies.\[[@ref5][@ref10][@ref16][@ref17][@ref18]\] Difference may be attributed to studies scales and operational definitions used for in the different studies.

Our results indicated that depressive symptoms are significantly related to increased risk of MSP. This finding is well documented and reported by many studies.\[[@ref10][@ref24][@ref26]\] We found that 60.2% of medical students experienced depressive symptoms, this is further supported by a previous studies in Jazan University, which revealed that 30% of students suffered from problems related to psychological distress\[[@ref27]\] and further supported by another study conducted among medical students of Jazan and reported a high prevalence of stress.\[[@ref28]\]

Musculoskeletal conditions are similar to other noncommunicable diseases as they share the same risk factors like physical inactivity, increased BMI, smoking, and unhealthy lifestyle. The management of some of musculoskeletal conditions requires increased efforts in the primary healthcare settings through a combination of clinical interventions and promoting awareness regarding behavioral change including exercise, weight management, and mental health.

The implications of results of this study are very important for health interventions that lead to a better quality of life for future doctors. However, this study has some limitations and should be mentioned first; based on the cross-sectional study design, it was not possible to detect the causality and identification of potential risk factors. Second, the use of a self-reported questionnaire may lead to systematic bias.

Conclusions {#sec1-5}
===========

In conclusion, the proportion of medical students with MSP was very high. Factors associated with the increase risk of MSP include history of trauma, depressive, and psychosomatic symptoms. Intervention program may help improving the musculoskeletal health of the medical students and hence improving their quality of life.

Data availability {#sec2-6}
-----------------

The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Financial support and sponsorship {#sec2-7}
---------------------------------

Nil.

Conflicts of interest {#sec2-8}
---------------------

There are no conflicts of interest.

The authors would like to thank with much appreciation Dr. Abdulrahman Algarni, Department of Orthopedic Surgery, King Saud University, Riyadh, Saudi Arabia for his support of this study. The authors are grateful to Dr. Ramzi Mohammed Hakami for his statistical advice. Also, we extend our thanks to our colleagues in the Faculty of Medicine, Jazan University who actively participated in the survey. Finally, we are grateful to Mada Jarad, Sadeem Alhussin, Alhassan Kariri, Ali kariri, and Hasan Daghriri for their help in data collection process.
